Purpose: This study analyzed treatment effects of cognitive behavioral therapy (CBT) group counseling intervention on HIV transmission risk behavior, depression, anxiety, and alcohol use in HIV perinatally infected adolescents attending an HIV clinical care center in Uganda, Africa. Method: A total of 186 adolescents were randomly assigned to an experimental or control arm and assigned into groups of 11 -16 adolescents. The experimental groups received an 80-minute CBT based weekly intervention for 8 consecutive weeks, while the control groups received only standard group care. Data from self report assessments were analyzed at preand post-test using repeated measures of analysis of variance. The participants, analyzed by variable, included 115 for sexual behavior, 106 for depression, 88 for anxiety, and 115 for alcohol use. Results: The results from the study show a large significant difference (p = 0.006) between the experimental and control groups on the anxiety variable. There were no significant differences between the experimental and control groups on the variables of sexual behavior (p = 0.876), depression (p = 0.700), and alcohol use (p = 0.815). There was an indication of reduced levels of HIV sexual transmission risk behavior, depression, and alcohol use levels in the participants in both the experimental and control groups. Conclusions: Risky sexual behavior places HIV perinatally infected adolescents at risk of re-infection, sexually transmitted diseases, and transmitting HIV to their sexual partners. CBT group counseling intervention equipped the participating adolescents with appropriate life skills to deal with psychological distress and anxiety often seen in their lives and may be useful in routine medical care to reduce transmission risks and improve wellness and call for its incorporation into HIV preventive programs and counselor education.
INTRODUCTION
Sub-Saharan Africa remains the region most heavily affected by HIV, and in 2008, accounted for 67% of worldwide HIV infections, 68% of new infections among adults, 91% of new infections among children, and 80% AIDS orphans [1] . In Uganda it was estimated that 1,101,317 people were living with HIV, of these, 120,000 were children between 0 -14 years [2] .
The introduction of highly active antiretroviral therapy (HAART) has resulted in a profound decrease in HIV associated morbidity and mortality and increased the number of children who now live to adolescence and childbearing age [3] . This unique cohort of HIV perinatally infected children has grown to adolescence in the last 25 years and is considered to be at the centre of the global HIV/AIDS epidemic both in terms of new infections and opportunities for halting the transmission of HIV [3, 4] . These adolescents, infected with HIV/AIDS from infancy, have sexual and procreation desires like their non-infected peers but these put them at risk for HIV re-infection and infecting their sexual partners [5] . Other factors that predispose these adolescents to further risk include psychiatric disorders, alcohol and drug use, and vulnerability as orphans [6, 7] .
Interventions that target a reduction in transmission risk behavior increase young people's knowledge and that teach life skills among the HIV infected adolescents are potentially the greatest force for change because young people are more likely to adopt and maintain safe sex behavior [6] . However, relatively little empirical research exists examining interventions aimed at reducing HIV transmissions and improving the emotional well being of adolescents with HIV [8] . Other studies on reduction of sexual transmission risk behavior concentrated on HIV positive men who have sex with men, and women with HIV, and HIV infected youths but did not focus on HIV perinatally infected youth [9, 10] . There is an intervention gap targeting HIV transmission in perinatally infected adolescents. This study, therefore, investigated the use CBT group counseling as an intervention to reduce the HIV transmission risk behavior and the associated factors of depression, anxiety and alcohol use among HIV perinatally infected adolescents in Uganda.
A basic assumption of the behavioral perspective is that most problematic behaviors, cognitions, and emotions have been learned and they can be modified by new learning. Cognitive behavioral therapy (CBT) is an educational and treatment experience where members are taught how to view their own learning process, develop a new perspective on ways of learning, and try more effective ways of changing behaviors, cognitions, and emotions [11] . CBT group therapy employs a variety of cognitive and behavioral approaches and social skills training to reduce the effects of depression, anxiety, and alcohol use [12] .
To the investigator's knowledge, there were no known studies in Uganda describing the possible role of CBT group counseling intervention in reducing HIV sexual transmission risk, especially in HIV perinatally infected youth. The advantages mentioned by Elliot et al. (2004) confirm that group therapy using the CBT approach would be a feasible intervention in this study population.
METHOD
The study employed the experimental-between-groups design and utilized an experimental pretest-posttest randomized controlled trial technique. The study was conducted at Mildmay Uganda a clinical health facility that provides comprehensive services to HIV infected adults and children [13] . The study explored the effects of the CBT group counseling intervention, the independent variable IV, on the dependent variables of participant's transmission risk behavior, depression levels, anxiety levels and alcohol use rates.
Sampling and Study Participants
The study participants were all Ugandan adolescents between the ages of 12 -18 years that acquired HIV through transmission from an infected mother during the prenatal or peri-partum period or were infected by HIV at birth, were recruited by convenience sampling, and were presently receiving care from Mildmay Uganda. Out of the 328 adolescents contacted by phone and/or face to face, 186 adolescents fit the inclusion criteria, agreed to participate, and were recruited into the study. They were randomly assigned into one of the two arms (experimental and control). Of the 186 participants, 15 (8%) were eliminated, leaving a total of 171 (92%) participants registered as attendee participants in the study. Of the 171 attendee participants, the final participants included only those that had attended at least three sessions and had completed one or more of the four assessing instruments at both pre-and post-test. The number of participants varied across the four dependent variables and the final analyses included 115 for sexual behavior, 106 for depression (CDI), 88 for anxiety (RCMAS), and 115 for alcohol use (AUDIT). See Table 1 .
There were no significant differences (p > 0.05) found across the dependant variables between the experimental and control groups in terms of gender, age, education levels, number of years on ARV's and types of schools attended. Tables 2-5 indicate the detailed demographics of participants enrolled in the different assessments of sexual behavior, depression, anxiety and alcohol use respectively.
Overall, for all the assessments, the baseline analysis found that the experimental groups and control groups were relatively similar in terms of the demographics collected, and found no significant differences between the participants in the experimental arm and the control arm that could have affected the results of study.
Assessment Instruments
The study instruments (self reports) consisted of: 1) The Social Demographic Questionnaire used to assess age, gender, education, school details, ethnicity/tribe, ditrict, start on ART, family history, orphan-hood status, Table 1 . Number of participants included in the analyses per assessment. place of residence, and marital status; 2) Sexual History Questionnaire by California Action Coalition was used to obtain sexual history data of the last one year. The total sexual behavior score used in the analyses was obtained on number of recent sexual encounters, sexual partners, vaginal and anal sexual encounters and use of condoms. The post-intervention questionnaire was adjusted to request for sexual history information of the previous two months. The Cronbach's alpha was calculated at 0.88; 3) Child Depression Inventory [14] was used to assess depression. The total score, considered for this study, indicated overall depressive symptomatology across the five sub-scales namely: negative mood, interpersonal difficulties, negative self-esteem, ineffectiveness, and anhedonia [14] . [16] . AUDIT indicates high internal consistency with a test-retest reliability score of 0.86 and was found to be an accurate measure of risk across gender, age, and culture [14] . The reliability for the pre-AUDIT was calculated at 0.85 and was 0.86 at post-AUDIT.
Intervention
The intervention was conducted using Teens Linked to Care (2001), Module II-Act Safe and utilized group counseling based on CBT approaches. Teens Linked to Care (TLC) is an intervention for young people living with HIV, based on behavioral and social science theory, and delivered in small groups using cognitive-behavioral strategies to change behavior [17] . The Act Safe Module intervention aimed to reduce sexual transmission acts and substance use by having youths identify their risk behavior triggers and modify their patterns of substance use as well as increase self efficacy of condom use [17] . The participants in the experimental groups, led by trained counselors, were randomly assigned to the experimental group, comprised of eight groups with approximately 13 -18 adolescents in each group and were given 80-minute weekly CBT group counseling on eight consecutive Saturday afternoons. The intervention utilized group counseling based on CBT approaches most applicable to HIV-infected persons and addressed the following issues: psycho-education and information about HIV/AIDS, self-knowledge and self-disclosure skills, problem solving, self-efficacy, anxiety, depression, and sexual transmission risks related to HIV/AIDS. The intervention encouraged sexual abstinence using the True Love Waits [18] information and commitment cards. The True Love Waits program encourages adolescents to commit to sexual abstinence until marriage by adhering to biblical principles. The intervention schedule included in the study is outlined in Table 6 .
Control Group
The participants in the control group received standard group counseling for 8 consecutive weeks and were eligible to receive intervention at the end of the study. The participants randomized into the control arm comprised of four groups with approximately 13 -18 adolescents in each group. Each group was assigned to a trained counselor, randomly assigned to groups at the beginning of the study. The leaders were informed that the participants would receive standard group care. These groups met at the same site but in a different building from the intervention arm. The control arm counselors met separately for an hour before and an hour after the sessions for planning and debriefing. A number of standard care topics were discussed that included disclosure of HIV status to members at home and at school, ARVs drug adherence, and self-care.
Intervention and control attendees were those respectively assigned to the intervention or control arms, attended at least three sessions, and completed the pre-and post-assessments. Participants who missed more than three sessions were excluded from the findings of the study.
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Statistical Analyses and Hypothesis
Data were collected from participants using self-report assessments at baseline and at the end of the intervention. The raw data was coded and transferred to Excel spreadsheets and later to the SPSS program for analysis. All participants received a total score at baseline and at post intervention on the assessments. The mean scores and standard deviations at baseline and post intervention were compared for any significant changes. Repeated measures of ANOVA statistical tests were used to address the main hypotheses: that HIV perinatally infected adolescents at Mildmay Uganda who received the CBT group counseling intervention would show significantly less HIV transmission risk associated sexual behavior, and lower levels on the associated factors of depression, anxiety and alcohol use when compared to the control standard care group at post test. To address missing items in the CDI and RCMAS assessments, average mean substitution was done except for cases where three or more responses were incomplete. The video and audio tapes were analyzed for procedural adherence and content, and observed for any other information related to the study. 
RESULTS
Participants eligible for analysis at the end of the study were only those that had attended at least three sessions and had completed pre-and posttests in any of the four assessments. Out of the 171 who attended the study, four participants completed only the demographic information but none of the assessments at either pre-or post-test. Six participants completed posttest assessments but did not complete any assessments at pretest. Forty participants completed the assessments at pretest but did not complete any assessments at posttest. That left 121 participants with usable data. Attendance during the 8 weeks of intervention varied between 104 -150 children per week. The participant attrition, therefore, appeared to be unrelated to the participants' scores on the measures used in this study. Thus, the likelihood of attrition for nonrandom reasons adversely impacting the findings of the study did not appear to be a major threat to the internal validity of the data. The number of participants varied across the four dependent variables and therefore each variable, sexual transmission, depression, anxiety and alcohol use, was analyzed by separately. Thus the data analyzed for the sexual behavior assessment were 115 participants; the CDI assessment included 106 participants; the RCMAS assessment included 88 participants; and the AUDIT assessment included 115 participants ( Table 1) . There were no important differences among the two groups (experimental and control) across all of the variables at baseline that could have influenced the study Thus randomization process appeared to have been effective. The results of model assumptions of normality, homogeneity of covariance and independence of observations were satisfactory. Table 7 summarizes the means, standard deviations and repeated measures ANOVA results of the CBT group intervention effect based on comparisons of the experimental and control groups.
Impact of CBT Group Intervention on Sexual Behavior
The investigator hypothesized that HIV perinatally infected adolescents who received the CBT group counseling intervention would show significantly less HIV transmission risk associated sexual behavior as indicated by self-report outcomes in the following variables at posttest compared to those in the control group: less number of sexual encounters (intercourse or penetrative sex), less number of sexual partners, and less unprotected penile penetrative vaginal sexual acts (intercourse; i.e., use of condoms, and continued abstinence). The sexual behavior analysis was conducted using 115 participants. The results of total sexual behavior score expressed as mean scores for the experimental arm, showed a decrease in HIV transmission risk associated sexual behavior at two months posttest, 2.11 (SD = 2.75) to 1.24(SD = 1.40) while the control arm scores also indicated a decrease from 1.83 (SD = 2.57) to 1.11 (SD = 0.68). The results indicated a decrease in the total score for sexual transmission behavior for both the experimental and control groups, Wilk's λ = 0.951, F(1,113) = 5.866, p = 0.017, partial η 2 = 0.049. A repeated measures ANOVA, however, showed no significant group differences on the dependent variable (sexual behavior) when compared to the control group at posttest, Wilk's λ = 1.00, F(1,113) = 0.024, p = 0.876, partial η 2 ≤ 0.001. 
Impact of CBT Group Intervention on Depression
The investigator hypothesized that HIV perinatally infected adolescents who received the CBT group counseling intervention would show significantly lower levels of depression, as measured by the analysis on depression was conducted using 106 participants. The total CDI score expressed as mean scores for the experimental group showed a decrease in depression at 2 months posttest, 38.85 (SD = 7.87) to 36.05 (SD = 6.67), while the control group scores also showed a decrease in depression from 39.44 (SD =10.09) to 37.26 (SD = 9.85). The results indicated a decrease in depression in both the experimental and control groups, Wilk's λ = 0.912, F(1, 104) = 10.027, p = 0.002, partial η 2 = 0.088. A repeated measures ANOVA, however, showed no significant group differences on the dependent variable (depression) when compared to the control group at post test, Wilk's λ = 0.999, F(1,104) = 0.149, p = 0.700, partial η 2 = 0.001 (Table 3) .
Impact of CBT Group Intervention on Anxiety
The investigator hypothesized that HIV perinatally infected adolescents who received the CBT group counseling intervention would show significantly lower levels of anxiety, as measured by the total score on the RCMAS-2, at posttest when compared to the control group. The analysis on anxiety was conducted using 88 participants. The results of the total anxiety score were expressed as mean scores (where an increase in the means indicated a decrease in anxiety). The experimental group, showed a significant decrease in anxiety at two months posttest, M = 61.22 (SD = 6.85) to 64.46 (SD = 7.90) while the control group scores showed a mild increase in anxiety from 64.39 (SD = 7.34) to 62.55 (SD = 7.63). The mean scores in the experimental group showed a significant decrease in anxiety over time relative to the control group. A repeated measures ANOVA indicated a very large significant group difference on the dependent variable (anxiety) when compared to the control group at posttest, Wilk's λ = 0.914, F(1,86) = 8.095, p = 0.006, partial η 2 = 0.086.
Impact of CBT Group Counseling on Alcohol Use
The investigator hypothesized that HIV perinatally infected adolescents who received the CBT group counseling intervention would show significantly less instances of alcohol use, as measured by the total score on the AUDIT, at posttest when compared to the control group. The analysis on alcohol use was conducted using 115 participants. The results indicated by the total AU-DIT score and expressed as mean scores for the experimental group showed a decrease in alcohol use at two months posttest 0.69 (SD = 2.73) to 0.26 (SD = 1.55), and the control group scores also showed a decrease in alcohol intake from 0.82 (SD = 3.82) to 0.47 (SD = 2.57). The results indicated a decrease in alcohol levels for both groups, Wilk's λ = 0.955, F(1,113) = 5.386, p = 0.022, partial η 2 = 0.045. A repeated measures ANOVA showed no significant group differences on the dependent variable (alcohol use), when compared to the control group at posttest, Wilk's λ = 1.00, F(1,113) = 0.055, p = 0.815, partial η 2 < 0.001.
DISCUSSION
The results on sexual risk behavior, when compared at pre-and posttest, indicated a decrease in risky sexual behavior in all groups. Of the 115 participants, 17 (15%) who had reported current sexual behavior at baseline, showed no sexual activity at posttest. Six who had sex without condoms at pretest reported no longer having sex at posttest. Ten who had reported having sex with condoms at pre test reported no longer having sex at posttest. Two had reported having sex at pretest started to use condoms at post test. Two participants who had no sex at pretest became sexually active by the end of the study but reported using condoms all the time. Given the scarcity of interventions for HIV transmission behavior among HIV perinatally infected adolescents, the reduction in risky behavior in this study demonstrate a need for similar effective interventions to lower risk behavior.
The study registered a high rate of abstinence with 97 participants (83%) at baseline who remained abstaining at post intervention. This is not surprising given that our sample were still rather young with a mean age of 15.15 and with 39.2% in primary school. This is supported by the Uganda Demographic and Health Survey, 2006, which indicated that the median age at first sex for women ages 20 -49 is 16.6 years [19] . During the study, participants in the experimental group were encouraged to abstain from sex. In addition, the participants had, for several years, been attending this health facility-Mildmay Uganda-that encourages abstinence until marriage. This indicates the importance of abstinence, an important objective in preventive interventions with HIV-positive adolescents. The reports of abstinence need to be followed up in further studies to observe their sustainability.
The low rates of sexual risk activity among the participants at baseline (15%) may suggest a possible delay of onset of sexual activity among the HIV perinatally infected adolescents. This is consistent with clinical findings in a study [20] , where HIV perinatally infected children were identified as slow progressors with stunted growth accounting for the delay in onset of sexual activity. Other studies identified other causes of delay as slow pubertal development, cognitive deficits, multiple hospitalizations, losses, and stressors that complicate decisions related to HIV disclosure to partners [21, 22] . Since the present study only explored penetrative (vaginal and anal) sexual behaviors, further studies can concurrently assess the different risky HIV sexual transmission behaviors to better inform HIV preventive programs.
The information provided using the CBT approach in group counseling in the present study was timely and relevant to the HIV positive adolescents and will be useful in helping them make life time decisions for self-preservation. The CBT group counseling approach therefore needs to be widely disseminated in Uganda. This study confirms that HIV positive adolescents need structured group support services where they meet each other to receive peer support, life skills education and psychosocial support to gain knowledge and make informed decisions [6] .
Depression levels were decreased in all the groups in this study. The lowered levels of depression in the group that received CBT Group counseling can be attributed to the skills and information on handling depression provided to the intervention group. Further studies are however needed to follow up on the sustainability of the lowered depression levels similarly observed in the control group that was not given the CBT skills.
Anxiety in the participants was documented from group discussions that identified fear of death whenever they were ill whilst others feared losing their parents or caretakers. It was noted that at baseline, a large number of participants had already lost their parents (61% had lost a father and 69% had lost a mother). In addition, more anxiety within the groups was observed when one participant died during the period of the study. The statistical analysis for the participants who completed the RCMAS-2 assessment (n = 88) indicated no significant differences between the experimental and control groups that could have affected the results of the study. The CBT group intervention provided the participants in the experimental groups with specific practical skills in handling anxiety that enabled the participants to verbally express and deal with fears and anxieties. These are outlined in the intervention schedule Table 7 . This led to a remarkably significant decrease of anxiety in the intervention group (p = 0.006). HIV positive adolescents can greatly benefit from CBT group counseling to acquire appropriate skills to handle anxiety in the different situations of life.
In the present study, low rates of alcohol use in the HIV perinatally infected adolescents was found at baseline where 3 (2.6%) participants indicated alcohol use and 112 (97.4%) participants out of the 115 indicated not using alcohol. The low rate of alcohol use in this cohort is consistent with a study on emotional and behavioral disorders in HIV positive adolescents in urban Uganda that reported only 2 out of 82 participants who used alcohol [23] . Most other studies conducted have mainly focused on adolescents identified with alcohol or substance use disorders linking them to risky sexual activity and greater numbers of sexual partners [24, 25] .
The positive outcome in this study was that despite the low rates of alcohol use among the participants, there was a slight (but not statistically significant) decrease in the numbers and frequency of alcohol use in those 2.6% who indicated alcohol use. For example one participant who reported drinking 2 -3 times a week at pre test, was not drinking at all at post test, while another reduced alcohol intake from drinking daily at pre test to drinking once a week at post test. In both groups however many participants mentioned that they had observed many of their peers at school drinking alcohol and taking drugswhich meant that they too were vulnerable even though many had not started taking alcohol or drugs. In this study, abstinence from drugs and alcohol was emphasized in the intervention groups. The exercises in the CBT intervention included effects of drugs and alcohol on health, interrupting alcohol thoughts, and refraining from mixing alcohol, drugs and sex. The information provided in the study will therefore be useful in helping the adolescents abstain from alcohol use. A follow-up of the participants is needed to ascertain the sustainability of this alcohol abstinence emphasis. Further studies with an emphasis on the HIV perinatally infected adolescents that use or abuse alcohol needs to be done.
The strengths of this study were in the use of a randomized trial, an intervention manual and a control group as a comparison to the intervention group. The use of group counseling provided participants with peer support and psychosocial support. Cognitive behavioral approaches helped the participants focus on thoughts, feelings and behavior and provided practical and effective methods of changing cognitions, emotions and behavior.
The limitations were identified as follows: 1) The self-report assessments prompted translation into the local language and could have affected the confidentiality of the responses; 2) The intervention was carried out at the same venue with the control groups which could have confounded the results; 3) The instruments used had a satisfactory internal reliability but it was not possible to validate them; 4) Irregular attendance and attrition was observed especially at the beginning of school term and due to political riots at the time; 5) The use of a clinical sample may limit generalizability of the findings to adolescents who are not in a structured clinical environment or who are not undergoing treatment.
Implications for Mental Health Providers
Providers are encouraged to broaden and add depth to their counseling in order to cater for the many related psychosocial problems such as loss, grief, depression anxiety, stress and alcohol use in this cohort. The CBT group counseling has capacity to accommodate large client numbers and would be particularly helpful in the Uganda where the counselor-client ratio is still low. Group counseling should especially be encouraged as a peer support mechanism that allows the adolescents to discuss their fears and anxieties in group settings for maximum support. From the present study it is evident that CBT group counseling model may need to be incorporated into counselor education as a focus on prevention with positives counseling, especially targeting HIV perinatally infected adolescents.
Further research should investigate potential counseling related strategies for maintaining abstinence, safer sex practices and sexual behavior change. A replication of the study can also be done but with modifications such as a wait-list control group, a tailor-made manual specifically for the Ugandan HIV positive adolescent population and the use of a more generalized adolescent population.
CONCLUSION
This study becomes the first in Uganda to describe the role of CBT group counseling in reducing HIV transmission risk behavior and associated factors of depression, anxiety and alcohol use among HIV perinatally infected adolescents. The study is a contribution to the Uganda National AIDS Policy that seeks to prevent the transmission of HIV in Uganda. The study has shown that HIV perinatally infected adolescents, when given the right intervention have a potential to change behavior. The CBT group counseling provided the adolescents in the study with life skills to deal with psychological distress of depression and anxiety so often identified in the lives of this unique cohort that deals with the reality of HIV and the many challenges that come with the disease and with adolescence. The study encouraged sexual and alcohol abstinence and delay of onset of sexual activity among those who were abstaining and gave appropriate skills in the reduction of HIV risky transmission.
